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Abstract
Background: Currently, there are a lack of investigations that have examined the effect of
participating in a comprehensive cardiac rehabilitation program on quality of life and physiological
measures in women of different ages. The purpose of this investigation was to examine the effect
of participating in a comprehensive cardiac rehabilitation program on quality of life, exercise
tolerance, blood pressure and lipids in women between 33 and 82 years of age.
Methods: The 126 women participated in a 14-week cardiac rehabilitation program that consisted
of 7 weeks of formal supervised exercise training and 7 weeks of unsupervised exercise and lifestyle
modification. Physiologic and quality of life outcome measures obtained at the outset and after 14
weeks included: 1) exercise treadmill time; 2) resting and peak systolic and diastolic blood pressure;
3) total cholesterol, low-density lipoprotein cholesterol, high density lipoprotein cholesterol and
Triglycerides; 4) Cardiac Quality of Life Index questionnaire.
Results:  Significant improvements were found in the following quality of life measures after
participating in the cardiac rehabilitation program: physical well being, psychosocial, worry,
nutrition and symptoms. No significant differences were seen for any QOL variable between the
different age groups. Significant improvements were seen in exercise tolerance (+21%) and high
density lipoprotein (+5%).
Conclusion: Cardiac rehabilitation may play an important role in improving quality of life, exercise
tolerance and high density lipoprotein cholesterol levels in younger and older women with
underlying cardiovascular disease.
Background
Improvement in quality of life (QOL) is an important
goal for individuals participating in outpatient cardiac re-
habilitation (CR) programs.[1] Despite this importance,
traditional CR programs have focused primarily on im-
proving exercise tolerance and risk factor modification
with less emphasis being placed on improving overall
QOL.[2] Previous investigations have shown an
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improvement in QOL after participating in a CR program.
[3–11] However, a limitation of these investigations was
the small sample size and the scarcity of older women
who participated as study subjects. These limitations are
due, in part, to the reluctance of physicians to refer older
women to CR programs[10,12]. Paradoxically, older
women with cardiovascular disease have markedly re-
duced exercise capacity and a higher disability rate com-
pared to older males[13] and as a consequence may derive
the greatest benefits from participating in a comprehen-
sive CR program.[14] Therefore, CR programs may be of
extreme benefit in attenuating the age-mediated decline in
cardiorespiratory fitness[15], cardiovascular disease disa-
bility.[13] and disturbed mood states after a cardiovascu-
lar event[16,17]. resulting in an overall improvement in
QOL. Currently, there is a paucity of investigations that
have examined the effects of participating in a compre-
hensive CR program on QOL in women. The purpose of
this investigation was to examine the effect of participat-
ing in a comprehensive CR program on QOL, exercise tol-
erance, blood pressure and lipid profiles in women. A
secondary objective was to examine the effects of aging on
the above outcome measures.
Methods
Subjects
The subjects for this retrospective investigation were 126
women (mean ± SD: 61 ± 12 yrs) who participated in the
Northern Alberta Cardiac Rehabilitation Program be-
tween 1995–1999 (Table 1). Subjects were grouped, into
the following age categories: 30–49 years (15%), 50–59
years (24%), 60–69 years (37%) and >70 years (24%).
Baseline orientation and program design
The subjects attended an orientation session that consist-
ed of education classes and an initial visit with a designat-
ed nursing case manager. Subsequent referrals to a
dietician, social worker, physical or occupational therapist
were scheduled as required. The initial symptom-limited
graded exercise test was used to prescribe the aerobic exer-
cise intensity. The overall program consisted of 7 weeks of
formal supervised exercise training and 7 weeks of exercise
training and lifestyle behaviour modification on their
own.
Exercise tolerance testing and lipid profiles
Incremental exercise tolerance testing (ETT) was per-
formed using the Bruce or modified Bruce treadmill pro-
tocols.[15] Subjects performed the same protocol on both
Table 1: Subject characteristics
Age (years) 61 ± 12 years
Height (m) 1.6 ± 0.06
Weight Pre: 72.9 ± 15.3 Post: 71.4 ± 15.2
Type of event: (number) Myocardial Infarction: 57
Coronary Artery Bypass: 26
Angioplasty: 17
Valve Surgery or Problems: 8
CAD (including angina): 6
Other: 12
Cholesterol (mmol/L) Pre Post
Total : 5.38 ± 1.08 Total: 5.40 ± 1.02
LDL: 3.23 ± 0.90 LDL: 3.25 ± 0.94
HDL: 1.20 ± 0.31 HDL: 1.26 ± 0.32 *
Triglyceride: 2.03 ± 0.93 Triglyceride: 1.95 ± 0.77
Blood Pressure (mm/Hg) Diastolic: Systolic
Rest Max Rest Max
Pre: 77.4 ± 9.8 86.0 ± 12.4 131.9 ± 28.2 168.7 ± 25.4
Post: 76.3 ± 10.2 83.5 ± 9 132.5 ± 2.6 166.9 ± 23.6
Exercise Tolerance Time 
(minutes)
Pre: 6.6 ± 2.4 Post: 8.0 ± 2.4 *
(All values are mean ± SD; * P < 0.05 vs. Pre)Current Controlled Trials in Cardiovascular Medicine 2003, 4 http://cvm.controlled-trials.com/content/4/1/1
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initial and post CR time periods. Systolic and diastolic
blood pressures were acquired at rest and during exercise.
Lipid profiles included total cholesterol, low-density lipo-
protein cholesterol (LDL), high-density lipoprotein cho-
lesterol (HDL) and triglycerides (TG). The above outcome
measures were acquired at the outset and 14 weeks after
the start of the CR program.
Exercise training program
Aerobic training was performed 2–3 days/week at an in-
tensity of 70–85% maximal heart rate for 40 minutes (10
minutes warm-up/cool down plus 30 minutes of tread-
mill walking or cycle ergometers). To ensure patient safe-
ty, continuous ECG (telemetry) and intermittent blood
pressure measurements were acquired while exercising
during the first 2 weeks of training. Subjects were also en-
couraged to perform "unsupervised" home exercise train-
ing (totalling 4–5 days/week) after completing the second
week of the program. Approximately 25% to 30% of the
patients were also prescribed light to moderate resistance
training as part of their program. More specifically, after
completing 4–6 aerobic training sessions, patients per-
formed two circuits (10 repetitions/set) using the follow-
ing exercises on weight-training machines (seated chest
press, lateral pull downs, shoulder press, vertical row, tri-
ceps extensions and arm curls) or using free weights (chest
flys, pullovers, side raises, bent over flys, arm curls and tri-
cep extensions). Patients were encouraged to gradually in-
crease the number of repetitions to 15 before a third
circuit was added. Finally, as part of the overall program,
a series of 5 weekly education classes that addressed a
wide variety of heart-health lifestyle topics was provided.
Assessment of QOL
QOL was assessed using the Cardiac Quality of Life Index,
a multifaceted cardiac disease-specific 20 question visual
analogue scale[18] (Table 2), at baseline orientation and
14 weeks later.
Statistical analysis
A repeated measures ANOVA was used to assess the effects
of the CR program on QOL, ETT, resting and exercise
blood pressure, total cholesterol, LDL, HDL and TG. A
two-way (training by age) repeated measures ANOVA was
used to assess differences in the above mentioned out-
come measures using the previously described four differ-
ent age sub-groups. Ethics approval for this investigation
Table 2: The 20-Item Quality of Life Instrument with difference score*† for each QOL measure (N = 126)
Domain Questions pertaining to each domain Difference score (mm); P-value
Psychosocial Well Being 6. Is your sexual activity sufficient to meet your needs? 1.7; NS
8. How easy is it to adjust to your heart condition? 7.6; P < 0.02
9. How much fun do you have (hobbies, recreation etc.)? 5.4; P < 0.05
13. How useful do you feel? 6.5; P < 0.01
14. How much happiness do you feel? 3; NS
15. How satisfying is your life? 2.2; NS
18. How good is the quality of your life? 3.1; NS
19. Is your level of contact with your friends and family sufficient to meet 
your needs?
3.5; NS
20. Do you feel rejected by your family or loved ones? 1.5; NS
Physical Well Being 1. How much strength do you have? 8.1; P < 0.01
3. Do you tire easily? -8.4; P < 0.01
7. How is your present state of health? 7.3; P < 0.01
11. How much can you work at your usual tasks (housework, office)? 15.2; P < 0.01
Symptom 16. How much heart pain do you feel? -3.9; P < 0.05
17. How often do you feel heart pain? -4.5; P < 0.05
Nutrition 10. Do you find eating a pleasure? 4.5; P < 0.05
12. Is the amount you eat sufficient to meet your needs? 0.7; NS
Worry 2. Is the amount of time you sleep sufficient to meet your needs? 5.7; P < 0.01
4. Do you feel your present weight is a problem? 3.9; NS
5. Do you feel worried about your heart condition? -9.2; P < 0.01
* Difference score = Post CR score minus the Pre CR score expressed in millimetres; † a negative difference score indicates a decrease in the meas-
ure after CR compared to before CRCurrent Controlled Trials in Cardiovascular Medicine 2003, 4 http://cvm.controlled-trials.com/content/4/1/1
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was obtained from the medical ethics committee at the
University of Alberta and Capital Health.
Results
Program
The mean duration of the formal supervised exercise train-
ing and lifestyle behaviour modification program was 6.7
± 2.4 weeks and included an average of 11 exercise classes
and 11 education classes.
Quality of life
The comprehensive CR program resulted in a significant
improvement in the following QOL measures: 1) Physical
well being measures including: strength (Question [Q]1),
fatigue (Q3); health status (Q7), and how much they
could work at usual tasks (Q11); 2) Psychosocial
measures including: better adjustment to their heart con-
dition (Q8), perceived fun (Q9), and feelings of useful-
ness (Q13); 3) Worry and nutrition measures including:
more pleasure when eating (Q10), satisfaction with
amount of sleep (Q2), and worried less about their heart
condition (Q5); 4) Reduction in their symptoms includ-
ing: the intensity of heart pain (Q16), and frequency of
heart pain (Q17). No significant change was found for
any other QOL measure. Difference scores (Post CR score
minus Pre CR score) for all QOL measures are presented
in Table 2 with P values.
No significant differences were found for any QOL meas-
ure between the four different age groups before or after
the CR program. Figure 1 presents significant QOL meas-
ures grouped by question for each age group. Irrespective
of age, the greatest overall change (+31%) in all of the
QOL measures was found for question 11 ("How much
can you work at your usual tasks?).
Figure 1
Actual change in significant QOL measures for each age group
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Physiological measures
Exercise tolerance time (+21%) and HDL (+5%) choles-
terol improved significantly after the CR program with no
significant alteration in resting or peak exercise, systolic
and diastolic blood pressure, total cholesterol, LDL cho-
lesterol or TG (Table 1).
Discussion
The major new finding of this investigation is that a com-
prehensive CR program resulted in an improvement in
physical, psychosocial, worry, nutrition, and symptom
domains of QOL in younger and older women. The rela-
tive improvement in the perception of one's strength
(+16%), how much one can work at usual tasks (+31%)
and how much one tires (-15%) provides preliminary ev-
idence that CR may play an important role in improving
individuals perception of their physical capacity. Previous
investigations have found similar improvements in self-
reported physical activity-physical ability[9], and physical
functioning[5] in younger and older males and females,
as well as improved energy and function after participat-
ing in a CR program[19] (in depressed and non-depressed
women). Our findings suggest that a comprehensive CR
program not only improves exercise tolerance (objectively
measured during an incremental ETT) but also that wom-
en perceive that they can do more tasks (jobs), fatigue less
and return to an active lifestyle. Ades[20] recently found
that the main determinants of self-reported physical
function in men and women with underlying cardiovas-
cular disease include peak aerobic capacity and depres-
sion score. This finding reinforces that both physical and
psychosocial factors are important goals in maintaining
physical function in individuals with cardiovascular dis-
ease. More importantly, these goals may become more
important for older women who, due to aging, underlying
disease and disuse associated with a sedentary lifestyle,
have markedly reduced exercise capacity that results in in-
creased disability.
Our finding that psychosocial, worry, nutrition, and
symptom domains improved after the CR program are
consistent with previous investigations.[4,5,8,9,19] Since
depression, anxiety, worry and social isolation are not un-
common in individuals participating in CR pro-
grams[17,19,21] a major goal of these programs should
be to alleviate some of these symptoms. In the present in-
vestigation, we found that subjects worried less about
their condition, improved their adaptation to their heart
condition and had an increase in fun activities, quality of
sleep and greater pleasure while eating. Therefore, it may
be possible that a comprehensive CR program could
attenuate the psychological stress associated with underly-
ing cardiovascular disease and, as a result, could improve
overall QOL[19]
Exercise capacity and lipid levels
Our finding that ETT and HDL cholesterol improved after
training is similar to that previously reported by oth-
ers[11,19,22]. The improvement in ETT, combined with
the perception that one can work more intensely at usual
tasks, may suggest that participating in a comprehensive
CR program may allow activities of daily living to be per-
formed with greater ease. This salient finding is of extreme
importance for older women who are more likely to be
living alone[20], and who, as a result of the aging process,
have reduced functional independence. Therefore, the en-
hanced exercise capacity may allow older women with un-
derlying cardiovascular disease to become more
functionally independent in their environment.
Our finding of an increase in HDL cholesterol after the CR
program is extremely important, as lipid normalization is
well known to reduce additional coronary events and
mortality.[2] The lack of change in other blood lipids and
resting and peak exercise systolic and diastolic blood pres-
sures may be due to the duration of time that subjects par-
ticipated in the formal part of the program (< 2 months of
supervised exercise training). These findings are similar to
previous investigations that found favourable improve-
ments in HDL cholesterol levels with no change in other
blood lipid values after 12 weeks of a formal supervised
training program.[11,19]
Limitations
The retrospective nature of this investigation, the lack of a
control group and the length of unsupervised training (7
weeks) are all major methodological factors that limit the
strength of our findings. However, the results of this inves-
tigation are of importance due to the paucity of women
(especially older women) who are referred to cardiac (ex-
ercise) rehabilitation programs combined with the exclu-
sion of older women in the majority of previous cardiac
rehabilitation-intervention investigations. Moreover, our
findings suggest that irrespective of age, women who par-
ticipate in a CR program can improve their exercise toler-
ance and, as a result of this improvement, perceive that
they are stronger, fatigue less and can do more work while
performing their usual tasks. These findings suggest that
future investigations should include women, in particular
older women, as study participants in cardiac rehabilita-
tion research investigations.
Conclusions
A short-term comprehensive CR program as performed by
younger and older women resulted in a significant im-
provement in QOL measures including: worry/nutrition,
physical well-being, psychosocial factors and symptoms.
CR can play an important role in improving functional in-
dependence in all age groups of women, including older
women with cardiac disease. Moreover, the improved ex-Publish with BioMed Central    and   every 
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ercise capacity may result in a concomitant improvement
in the ability to perform activities of daily living given that
the women in this investigation, irrespective of age, felt
less fatigued and perceived that they could do more work
while performing their usual tasks.
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